Abstract. -The exchange integrals for the first and second coordination spheres of the spinels under study were determined. The former turned out to be positive and the latter-negative. Thus, the ferromagnetic structure of these spinels is a result of the cornpetitition of the ferrc-and antiferro-interactions.
Introduction
The compounds CuCr2X4 (where X = S, Se, Te) are ferromagnets with the relatively high Curie temperature (equal to 420, 460, 360 K for X = S, Se, Te, respectively) and with the type p metallic conductivity [I] . These properties differ clearly from the properties of the chalcogenide spinels (CdCr2Se4, HgCr2Ser etc.) [2] , which are semiconductive ferromagnets with the Curie temperature considerably lower than room temperature. From the investigations of several authors as well as from our investigations [3] it follows, that there are CU+ ions which are responsible for these interesting physical properties of he chromium spinels. For instance, insertion of a CU+ ion in place of a ~n + + ion in the compounds Cu,Znl-,CrzSea causes a change of valence of a chromium ion from 3+ to 4+ resulting in a strong ferromagnetic coupling between the magnetic moments localized on these ions (3 pg for Cr3+ and 2 ,UB for Cr4+). The aim of this paper is the determination of the exchange integrals for the first and the second coordination spheres in the isostructural compounds Cu,Znl-,CrzTer. T h e determination of t h e exchange integrals
In order to determine the exchange integrals for the first and the second coordination spheres, i.e. J/k and K/k the theory presented in [5] was utilized. It turns out, that in the MFA for the spinels containing the magnetic moments only in the octahedral sublattice it is possible to write dowo the equations linking the magnetic phase transition temperatures with the exchange integrals. The exchange integrals J and K were calculated from the equations:
which were derived from the equations taken from [5].
The obtained results are presented in table I.
Discussion
The exchange integrals determined for the first coordination sphere are positive and big (compare e.g. spinels CdCrzS4, CdCrzSe4 and HgCr2Se4 with the values of the exchange integrals equal to 11.8 K, 14 K and 15.8 K, respectively [2] ). For the second coordination sphere the exchange integrals are negative and smaller. As a result of the competition of these two interactions a ferromagnetic order is established. It is well known [2] , that in the chalcogenide spinels a superexchange interaction is responsible for the ordering of the magnetic moments localized on the chromium ions. A question then arises, what is the additional exchange interaction mechanism (apart from the superexchange interactions), that is responsible for the values of the exchange integrals in the compounds Cul-,Zn,Cr2Te* which are several times bigger comparing to the chalcogenide spinels. This additional exchange interaction mechanisms is most probably the double exchange interaction just as in the case of the spinels Cul-,Zn,Cr2Se4 [3] . The investigations to solve this problem are in progress.
